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Description 

This invention relates to hennostatic electrosurgical 
instruments, and particularly to improved bi-polar elec- 
trosurgical instruments for manipulating and causing 
hemostasis of tissue during endoscopic surgical proce- 
dures. 

In "open" surgical procedures, the surgeon gains 
access to work inside the body by cutting large incisions 
through the body wall, then stretching the overlying tis- 
sue apart to provide visibility and room to manipulate his 
hands and instruments. Vital structures are generally 
held away from the surgical site and shielded from instal- 
ments by being covered with cloth pads. The surgeon 
can touch and manipulate the tissues. As the surgeon 
manqsulates. cuts and dissects tissues, he controls the 
resuKant bleeding by blotting or suctioning away the 
accumulating blood, enabling him to see the bleeding 
vessels and damp and tie them off. 

The creation of a large opening in the patient's body 
tissue greatly increases the risk of surgery to the 
patient's health, by increasing the probability of compli- 
cations. Those complications can arise not only from 
treatment of the target tissue, i.e.. that tissue necessitat- 
ing the surgery, but also from the trauma caused to adja- 
cent tissue in creating an opening providing the surgeon 
with access to the target tissue. Once the internal tissue 
is operated upon, the surgeon faces the time-consuming 
task of closing up the surgical srte. In addition, the patient 
may require extensive post-operative care and an exten- 
sive hospital stay 

Development of the endoscope, a miniaturized tele- 
vision camera that is inserted through a puncture wound 
in the body wall to provide a video image of the inside of 
the body cavity, has enabled surgeons to perform sur- 
gery using specially designed surgical instruments that 
are inserted through other small puncture wounds. 
Some previously known devices have been constructed 
that enable a surgeon to operate on internal tissue while 
viewing manipulation of the instrument through an endo- 
scope. One such device is described in US-A-4,994.024. 
Such previously known endoscopic instruments have 
several disadvantages, especially the inability to effec- 
tively stem Wood flow from incised tissue. 

Endoscopic surgery no longer requires cutting a 
large gaping irtdsion through tiie body wall, and permits 
patients to undergo some major surgeries practically 
pain-free, with littie or no post-operative hospital stay. 
However, in performing endoscopic surgery the surgeon 
forgoes manual access to the tissues being operated 
upon. In doing so. he gives up his traditional means of 
contrdling bleeding by clamping and tying off transected 
blood vessels. Consequently, in endoscopic surgery it is 
important that tissues that are cut must not bleed. 

Hemostatic surgical techniques are known for 
redudng the bleeding from indsed tissue during open 
surgical procedures, i.e.. where overlying body tissue is 
severed and displaced to gain access to internal organs. 
Such techniques indude electrosurgery, that is, passing 



a high frequency or radio frequency current through the 
patient's tissue between two electrodes for cutting and 
coagulating the blood vessels contained within the tis- 
sue. The current passing through the tissue causes 

5 joulean (ohmic) heating of the tissue as a function of the 
current density and the resistance of the tissue tiirough 
which tiie current passes. This heating dehydrates tiie 
tissues and denatures the tissue proteins to form a coag- 
ulum which seals bleeding sites, so tiiat the body's own 

10 collagen is reformed as a glistening white layer on the 
cut surface, sealing the tissues against bleeding. 

Heretofore, endoscopic electrosurgical technkjues 
have t>een limited primarily to monopolar devices. Previ- 
ously known monopolar electrosurgical instruments 

15 employ a smaW electrode at the end of a handle in the 
surgeon's hand and a large eiecta-ode plate beneatii and 
in contact with the patient Only one of the two electrodes 
required to conrtplete the electrrcal circuit is man9>ulated 
by the surgeon and placed on or near the tissue being 

20 operated on. The otiier electi-ode is the large plate 
beneath the patient. A power supply impresses high fre- 
quency voltage spikes of thousands of volts between the 
two electrodes of the electrosurgical instrument, suffi- 
dent to cause ardng from the snmll operating electrode 

25 tiie surgeon holds to tiie most proximate tissues, tiien 
tiirough the patient to tiie large electrode plate beneath 
tiie patient In the patient, the electrical current becomes 
converted to heat; hottest in the tissues immediately 
below the small hand-held electrode vt^ere the currents 

30 are most concentrated. Devices, such as the forceps 
Model No. A5261 . and electrode Model No A5266. avail- 
able from Olympus Corporation Medical Instrument Divi- 
sion. Milpitas. California, are representative of such 
monopolar instruments. 

35 A principal disadvantage of monopolar electrocau- 
tery is that cun^ent flows completely through tiie patient. 
These high voltage electrical currents may arc from the 
small electrode to nearby non-targeted vital structures, 
or may follow enatic pattis as they flow tiirough tiie 

40 patient's body, thereby causing damage to tissues botii 
' near and at some distance from the electrode. 

While monopolar devices have proven useful in 
open surgical procedures, where the surgeon is able to 
view ttie effects of ttie cunent arc, the problems encoun- 

45 tered in open surgical procedures become even more 
important in endoscopic surgical applications. 
In particular, when using a monopolar device endoscop- 
icaliy. tiie surgeon's view of ttie electa-ic arc generated by 
tiie instrument is restricted by ttie limited f ieW of view pro- 

50 vided by ttie endoscope. Consequently, aberrant curent 
arcs - the existence of which tiie surgeon may not even 
be aware ~ can cause deep tissue necrosis and inad- 
vertent damage to adjacent tissue masses. 

The foregoing limitation has proved espedally dan- 

55 gerous for surgeries performed in the abdomen, and in 
tiie vidnity of the peritonea and bowel wall. Practical 
experience has established ttiat aberrant current arcs 
generated by endoscopic monopolar devices can cause 
perforation of the adjacent bowel wall when used on 
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abdominal tissue masses. While such damage typically 
is not apparent to the surgeon during the procedure, it 

later be manifested as peritonitis, which results in 
death in as many as 25% of all such cases. 

Bipolar electrosurgical devices for open surgical pro- 
cedures are known to enable the surgeon to obtain 
hemostasis in precise local areas without also heating 
and causing undesirable trauma to adjacent tissue. Bipo- 
lar devices have two electrodes closely spaced together 
so that current flow is confined to the tissue disposed 
between the electrodes. Heretofore, such instruments 
have had limited use in endoscopic applications because 
of the inherent problem of electrically isolating the high 
voltage electrodes while providing an instrument small 
enough for use with conventional trocar tubes ~ typically 
5 to 10 mm in diameter. One such device isdescrft>ed in 
US-A-4.655,216 (or EP-A-210125). The complicated 
structure of the device described in that patent illustrates 
the difficulty encountered in providing the requisite iso- 
lation of the electrodes. A second such device is the 
Olympus Model 051 27 bipolar endoscopic forceps, avail- 
able from Olympus Corporation Medical Instrument Divi- 
sion. Milprtas, California 

A further disadvantage inherent in all previously 
known monopolar and bipolar electrosurgk:al devices is 
that of coagulum buildip on the working surfaces of the 
device. Previously known power supplies used in elec- 
trosurgical applications have generally provided high 
voltage-low current power outputs, whfch poorly match 
the impedance of the tissue over the range of conditions 
typically encountered in electrosurgery. This mismatch, 
in combination with the arcing characteristic of previ- 
ously known instruments, leads to charring of the tissue 
and excessive coagulum buildup on the instrument sur- 
faces. 

Yet another difficulty encountered in endoscopic sur- 
gery is the limited range of motion availabde to the sur- 
geon at the surgk^al site. In particular, because of the 
relatively small incision through which the instruments 
are inserted for erxJoscopic procedures, the surgeon's 
range of movement of the instrument is greatly restricted. 

It would therefore be desirable to provide bipolar 
electrosurgical instruments for hemostatically severing 
or manipulating tissue in endoscopic surgical proce- 
dures that overcome these disadvantages of such previ- 
ously known instruments. Such instruments would 
enable a large number of operations to be candied out 
endoscopically. thereby reducing the need and risk of 
open surgfoal procedures. 

In view of the foregoing, it is an object of the present 
inventfon to provide improved endoscopic surgical 
instruments, the existence of which wilt expand the field 
of endoscopic surgery. In particular, the existence of 
instruments providing heretofore unavailable functions, 
ease of use. and enhanced safety will encourage the 
conversron of a number of surgeries now can-ied out 
as open procedures - to endoscopic procedures. Such 
conversion from open to endoscopic surgeries will 
reduce the risk of surgery to the patient, reduce the 



trauma to adjacent tissue from tiie surgery, and enable 
faster post-operative recovery. 

It is, therefore, an object of this invention to provide 
bipolar electrosurgical instruments for endoscopic surgi- 

5 cal procedures that have a simple structure, yet provide 
the necessary electrical isolation of tiie bipolar elec- 
trodes. The bipolar devkies constructed in accordance 
with the present invention confine current flow to the tis- 
sue immediately adjacent to the electrodes of tiie instru- 

10 ment. Thus, these devices significantiy reduce tfie 
likelihood of creating aberrant current arcs that can per- 
forate the peritonea or otiner adjacent tissue. The cv«-all 
safety of endoscopic procedures is thereby enhanced, 
permitting a larger number of surgeries to be performed 

15 endoscopically. 

It is another object of the present invention to provide 
bipolar endoscopic instruments which experience little 
sticking or coagulum buikJup during extended usa In 
accordance with tiie present invention, endoscopic bipo- 

20 lar instruments are employed in conjunction with power 
supplies providing load-indepervient substantially con- 
stant voltage output. Voltage and current ranges are pro- 
vided that significantiy reduce coagulum buildup and 
cfwring of tissue. 

25 It is another object of this invention to provide bipolar 
electrosurgical instruments that provide the surgeon with 
a high degree of maneuverability of the insbiiment once 
it is located at ttie surgical site. The instrument con- 
structed in accordance with tiie principles of this inven- 

30 tion therefore includes means for rotating the working 
end of the instrument while it is positioned at the surgical 
site. 

These and other objects are accomplished in 
accordance with the principles of the present invention 

35 by providing bipolar electrosurgical instruments having 
an elongated barrel for insertion tiirough a trocar tube at 
tiie patient's skin, a working end disposed on the dstat 
end of the elongated barrel, and handle members for 
actuating the instrument. Means are provided near ttie 

40 proximal end of the barrel for rotating the working end of 
the instrument. The instrument includes means for con- 
necting the instrument to a power supply to energize the 
electrodes at the working end. 

Bipolar insfauments constiiicted in accordance with 

45 the present invention have a working end that comprises 
bipolar dectrodes and movable members capable of 
performing any of a number of functions. A layer of insu- 
lation is provided on one or both of the mating surfaces 
of the movable members to rr^intain electrical isolation 

50 of those components. A vworWng end constructed in 
accordance with the present invention may conprise a 
scissors-like cutting instrument whk^ simultaneously 
causes henfK)stasis of tissue and mechanically severs 
that tissue in a continuous manner, a dissector-like 

55 instrument for grasping and achi eving hemostasis of tis- 
sue, or a dissector for blunt dissection, which hemostat- 
ically separates tissue. 

In a first embodiment the movable memt>ers of tiie 
working erxi comprise scissor menders having oppos- 
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ing mating surfaces. Electrcxies asscx;iated with the scis- 
sor members conduct high frequer>cy current to tissue to 
coagulate the blood vessels extending through the tissue 
while cutting edges of the scissor members mechantcally 
sever the tissua A layer of Insulating material is disposed 5 
on at least one of the mating surfaces of the sdssor 
members so that the electrically active portions of the 
scissor nrembers do not contact each ottier at any point 
during operatbn of ttie instrument. Thus, cun'ent flows 
through tissue between the scissor members, but short 10 
ciroits. which would terminate hemostasis, do not occur. 
With this arrangement, hemostasis and cutting occurs in 
a continuous manner along tissue disposed between the 
scissor members, thereby providing a smooth and pre- 
cise surgical cut is 

Another embodiment of the invention comprises an 
endoscopic henrK>static dissector, wherein the movable 
members comprise opposing jaws for simultaneously 
grasping and causing hemostasis of the tissue. Like the 
first embodiment, the jaw members include shank por- 20 
tions forming opposing noting surfaces. A layer of Insu- 
lating material is disposed on at least one of these mating 
surfaces so tiiat electrically active portions of the mem- 
bers do not contact each otiier during operation of the 
instrument. 25 

The movable members of either embodiment may 
be curved so that tiie tips of the members lie in a plane 
parallel to, and separate from, the longitudinal axis of tiie 
elongated barrel. This feature enhances the surgeon's 
view of the working end of the instrument, thereby pro- 30 
vidihg greater precision in manipulating the tissue at the 
operative site. 

Exemplary mettiods are also described for endo- 
scopically using bipolar electrosurgical instruments to 
sinrtultaneously grasp or mechanically sever tissue while 35 
tiiermally reforming the collagen of the tissue to seal tiie 
tissue against bleeding. For endoscopically performing 
surgery on a patient's internal tissue using a bipolar elec- 
frosurgical instrument in combination witti a power sup- 
ply having a selectable substantially constant voltage 40 
load-independent output, the instrument having an elon- 
gated barrel, a working end comprising electrodes, and 
means for actuating ttie working end, the methods 
include the steps of: 

45 

(a) connecting tiie electrodes of the bipolar electro- 
surgical instrument to the power supply; 

(b) incising the patient's tissue with a trocar or similar 
device to create a small opening; 

(c) inserting the working end arxi elongated t>arrel so 
of tiie bipolar electrosurgical instrument tiirough a 
trocar tube so that tiie working end is disposed prox- 
imal to the internal tissue; and 

(d) operating the actuating means to simultaneously 
manipulate and cause hemostasis of the tissue. ss 

Further steps of the exemplary methods include the 
step of setting tiie power supply to provide a voltage 
across tiie electi-odes in tiie range of 10 to 120 volts 



(RMS) and a frequency in the range of 1 00 kHz to 2 MHz. 
The methods further include the use of alternating-cur- 
rent voltage waveforms having a aest factor - ratio of 
peak voltage to root-mean-square (RMS) voltage - near 
unity 

The above and otiier objects and advantages of tiie 
invention will be apparent upon consideration of the fol- 
lowing detailed description, taken in conjunction witii the 
accompanying drawings, in which like reference numer- 
ate refer to like parts throughout, and in which: 

FIG. 1 is an elevated perspective view of an illustra- 
tive embodiment of the instrument of the present 
invention; 

FIG. 2 is an elevation aoss-sectional skie view of 
tiie instrument taken along tiie line 2-2 of FIG. 1 . in 
which an intermediate portion of the elongated bar- 
rel has been omitted for clarity; 
FIG. 3 is an exploded perspective view of tiie work- 
ing end of tiie instrument taken along line 3-3 of 
FIG. 1; 

FIG. 4 is an exploded perspective view, similar to 
FIG. 3, of an alternate embodiment of the working 
end of the insbument; 

FIGS. 5A and 5B show, respectively, open and 
closed enlarged cross-sectional views of tiie work- 
ing end of ttie instrument shown in FIG. 2; 
FIGS. 6A, 6B, and 6C show, respectively, cross-sec- 
tions of alternative embodiments of ttie woridng end 
of the instrument shown in FIG. 5A. taken along line 
6-6ofFia5A. 

FIG. 7 is a aoss-sectional view of an alternate 
embodiment of tiie sdssors-like working end of tiie 
present invention; 

FIGS. 8A and 8B, respectively, are cross-sectional 
views, similar to FIGS. 5A and 58. showing a cfis- 
sector embodiment of ttie working end of ttie present 
invention; and 

FIG. 9 is a plan view of an alternate embodiment of 
ttie dissector embodiment of ttie present invention. 

Refening to FIGS. 1 and 2, a bipolar electrosurgical 
instrument 10 for performing endoscopic surgical proce- 
dures is descrit>ed. White an instrument constructed in 
accordance wrtti ttie principles of ttie present invention 
may include any of a variety of severing or grasping 
members at its working end 1 1 . the illustrative embodi- 
ment of FIGS. 1 and 2 includes scissor-like shearing 
members for simultaneously severing and causing 
hemostasis of a patient's tissue. 

Instrument 10 includes actuating means comprising 
handle memt>ers 12 and 13]oined for relative movement 
at pivot 14. tubular elongated barrel 1 5. and working end 
11. Drive rod 16 disposed in elongated barrel 15 has 
electrical terminals 17 tiiat are connected to movable 
members 1 8 and 1 9 of working end 1 1 to provide an elec- 
ti'ical potential tiierebetween. 

Handle member 12 has a pistol-like configuration, 
including a body portion 20 having a longitudinal bore 21 
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and a portion defining a hole for one or more fingers. 
Handle member 12 may be made of a light-weight rigid 
material, for example cast aluminum. Elongated t>arrel 
15 comprises a tube having a proximal end mounted in 
body portion 20 and a distal portion fbrmng part of work- 
ing end 11. The proximal end of elongated barrel 15 is 
mounted in bore 21 of body portion 20 so that elongated 
barrel 1 5 can be rotated about Hs longitudinal axis. Elon- 
gated barrel may consist of a rigid structural material, for 
example a stainless steel alloy, e.g.. SS 304. and may 
include a coating of abherent material, such as Tef bn® 
registered trademark of E.l. duPont de Nemours Com- 
pany for a polytetraf luoroethylene. on its exterior surface. 

Knurled rotation knob 22 is mounted on a portion of 
elongated barrel 1 5 disposed in body portion 2 1 , so that 
it projects through slots 23 intersecting bore 21 of body 
portion 20. Rotation of knurled knob 22 causes elon- 
gated barrel 15 to rotate about its longitudinal axis, 
therefc>y also rotating working end 1 1 . 

Body member 20 has bore 24 communicating with 
bore 21 so that set screw 25 disposed in bore 24 
engages elongated ban-el 15 substantially perpendicu- 
larly to the longitudinal axis of the barrel. Set screw 25 
has locking knob 26 at one end and teat 27 at the other 
end to engage elongated barrel 15. Rotatk>n of locking 
knob 26 may impose a bad on elongated barrel 15 to 
establish a threshokJ torque for rotating knuried rotation 
knob 22. Alternatively, locking knob 26 may be rotated 
so Uiat teat 27 of set saew 25 ^ectively k)cks elongated 
ban-el 15 in a given angular orientation, and against fur- 
ther rotation. 

Handle mentfser 13 has a lower portion defining a 
finger or thurrt) hole and an upper portion 28 having lon- 
gitudinal bore 29. Longitudinal bore 29 aligns with longi- 
tudinal bore 21 inbodyportion20of handle member 12 
when handle members 12 and 13 are joined for relative 
movement at pivot 14. Handle member 13 corrprises a 
similar material as handle member 12, e.g.. a cast alu- 
minum alloy. 

Drive rod 1 6 has a proximal end 30 disposed witiiin 
elongated banel 15 and a distal end 31 engaged with 
woridng end 1 1 . Proximal end 30 of drive rod 1 6 has elec- 
trk:al terminals 1 7 projecting from its endface 32, and a 
portion adjacent to endface 32 that defines a semi-circu- 
lar groove 33. Because drive rod 16 has a high electrical 
potential relative to handle members 12 and 13 when 
electrical terminals 1 7 are connected to a power supply, 
drive rod 1 6 is electrically insulated from handle member 
13 and elongated banrel 15 by a coating of electrically 
insulating material disposed on the exterior surface of 
drive rod 16. 

Groove 33 of drive rod 16 is captured in insulating 
disk 34 between insulating pins 35. Insulating disk 34 
seats in circular aperture 36 in upper portion 28 of handle 
member 13. Insulating disk 34 may comprise a high 
strengtti plastic, e.g. Ultem® (a proprietary plastic of tiie 
General Electric Company, Fort Wayne, Indiana, fabri- 
cated from polyetiiermide). or a ceramic material. Lon- 
gitudinal bore 37 extends tiirough insulating disk 34 in 



alignment witii longttucfinal bore 29 of upper portion 28. 
for accepting proximal portion 30 of drive rod 16. Insu- 
lating cfisk 34 includes a pair of bores tf^t perpendicu- 
larly intersect bore 37, the pair of bores accepting 
5 insulating pins 35. Insulating disk 34 is capable of angu- 
lar movement in drcular aperture 36. when handle mem- 
ber 13 rotates relative to handle member 12 about pivot 
14. 

Insulating pins 35, which may conrprise a sturdy 

10 electrically insulating material such as ceranrnc or ano- 
dized aluminum, engage groove 33 in drive rod 16 so 
tiiat tiie cbive rod 16 is capable of rotating about its lon- 
gitudinal axis, but cannot nrx>ve transversely with respect 
to insulating pins 35. Accordingly, drive rod 16 is 

IS mounted to handle member 1 3 for rotation about its lon- 
gitudinal axis in insulating pins 35 and for transverse 
motion witii respect to handle member 12 by virtue of 
angular movement of insulating disk 34 in aperture 36. 
Refen-ing now to FIG. 3, a scissors-like embodiment 

20 Of working end 11 is described. The distal end of elon- 
gated ban^el 15 has diametrically opposed U-shaped 
slots 38 extending proximally from distal endface 39. 
Apertures 40 in tiie distal end of elongated banrel 15 are 
aligned across ttie diameter of tiie banrel to accept insu- 

^ lating pivot pin 41. 

Proximal end 31 of drive rod 1 6 comprises semi-cir- 
cular halves 16'. each half 16' having an indentation 42 
extending inward from its distal endface 43. Indentations 
42 of halves 1 6' oppose each other to create a slot in tiie 

30 distal end of drive rod 1 6 wttfiin which tiie shanks of tiie 
movable members of working end 11 are disposed. 
Halves 16' have layer 45 of insulating material disposed 
on contacting surfaces 44, so tiiat no current passes 
tiirough those contacting surfaces. Layer 45 of insulating 

35 material also covers The outer surfaces of drive rod 
halves 16* to provide electrical insulation between drive 
rod 1 6 and elongated barrel 1 5. No insulation is provided 
on the interk)r surfaces of indentations 42. so tiiat the 
interior surfaces of indentations 42 are in elertrical con- 

40 tact witii tiie shanks of tiie movable members. Insulating 
drive pin 46 extends through apertures 47 near tiie end- 
faces 43 of halves 16'. 

An alternative embodiment of the drive rod is illus- 
trated in FIG. 4, wherein drive rod 16 comprises drive 

45 menrfcer 70 can-ying electrode assembly 71. Electrode 
assen^y 71 in turn comprises semi-circular electrode 
halves 72 separated by insulating sb^ip 73. Insulating 
str^ 73 extends from the distal end of drive ment>er 70 
to a position near tiie shanks of the movable members 

50 to form a slot in tiie end of drive rod 1 6 for accepting tiie 
shanks of the movable members of working end 1 1 . TTie 
inner surfaces of electrode halves 72 need not include a 
layer of insulating material, because insulating strip 73 
serves to electrically isolate the electrode halves from 

55 each oUier. 

The outer surfaces of electi-ode halves 72 are coated 
with an abrasion-resistant electrically insulating material 
45 that elecb-ically isolates the electrode halves from 
elongated barrel 15. Insulating material 45* may com- 
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prise, for example, Teflon® or polyimide. Insulating drive 
pin 46 extends through apertures 47* located near the 
distal endfaces 43' of the electrode halves, as in the pre- 
viously described en^odiment 

Stin referring to FIG. 4, electrode halves 72 are s 
affixed to either side of insulating strip 73 by insulating 
pins 74. Insulating pins 74 extend through apertures 75 
in electrode halves 72 and apertures 76 in insulating strip 
73. respectively Insulating pins may comprise a sturdy 
electrically insulating material, for exannple. ceramic or io 
anodized aluminum. 

The proximal end of insulating strip 73 is inserted 
into slot 77 in the distal erxl of drive member 70. In this 
embodiment, drive member 70, which comprises the 
major portion of drive rod 1 6, may comprise a study elec- is 
trically insulating material, such as Teflon® or nylon. 
Drive member may then be fonmed, for example by extru- 
sion, having two bores 78 to accept electrical connectors 
79 projecting from the proximal faces of electrode halves 
72. Bores 78 may then contain electrical leads that con- zo 
nect electrode halves 72 to electrical terminals 17 pro- 
jecting from the proximal end of drive rod 16. 

The proximal end of insulating strip 73 is affixed to 
the distal end of drive member 70 by pins 80. Pins 80 
extend through apertures 81 , provided for that purpose 2S 
adjacent the slot 77 in drive member 70, and apertures 
82 in insulating strp 73. respectively Pins 80 comprise 
a sturdy electrically conducting or insulating material, 
inasmuch as pins 80 do not fonn a part of the electrical 
circuit of instrument 1 0. Thus, pins 80 may comprise, for so 
example, either stainless steel or alumina. 

For the illustrative embodiment shown in FIGS. 1 -5, 
working end 1 1 of instrument 10 includes first and sec- 
ond members 18 and 19. First and second members 18 
and 19 comprise sdssor halves plvotally connected by 35 
insulating pivot pin 41 . Tube insulator halves 48 are dis- 
posed adjacent to the exterior surfaces of members 18 
and 1 9 to electrically insulate those members from elon- 
gated ban-el 15. Insulating pivot pin 41 has its ends flush 
with the outer surface of elongated ban-el 15 and 40 
extends, from side to side, through a first tube insulator 
half 48, members 1 8 and 1 9. and a second tut>e insulator 
haH48. 

Insulating pivot pin may conprise an electrically 
insulating metallic pin, e.g., anodized aluminum, having 45 
its ends defonned by peening. Alternatively, insulating 
pivot pin 41 may comprise a rod-like member having a 
threaded recess at either end to accept a screw. The 
screws engage the threaded recesses and permit an 
adjustable compressive load to be applied to elongated so 
t)arrel 15, and hence members 18 and 19. 

Members 18 and 19 include, respectively, shearing 
surfaces 50 and 60. cutting edges 51 and 61, exterior 
surfaces 52 and 62, apertures 53 and 63, and shank por- 
tions 54 and 64. A thin layer 49 of insulating coating is ss 
provided on one (FIG. 6B) or both (FIG. 6A) of the oppos- 
ing mating surfaces of members 1 8 and 1 9, including one 
or both of the shearing surfaces 50 and 60. and one or 



both of the mating surfaces of the shank portions 54 and 
64. 

Menr*)ers 18 and 19 are configured to constitute the 
individual electrodes of a bpolar electrode instrument. 
In a first family of embodiments, illustrated in FIGS. 6A 
and 6B, OF^X)sing members 18 and 19 are made of an 
electrically conducting material and serve as both the 
electrodes and shearing surfaces. In a second family of 
embodiments, illustirated in FIG. 6C. the opposing m&n- 
bers are made of an electrically Insulating material and 
have electrically conductive portions disposed on the 
exterior surfaces. In FIGS. 6A through 6C, members 18 
and 19 are shown in contact with tissue 100. 

For the scissors-like embodiment of the working end 
shown in FIGS. 1-5, members 18 and 19 may be con- 
structed of metallk: alloys that offer good electrk:al con- 
duction, adequate hardness and tensile strength 
sufficient to alkyw the members to be oriented toward 
each other to effect adequate wping at the cutting edges. 
Materials having these characteristics include stainless 
steel. e.g., 301, 302, 304 and 316, martensitic stainless 
steels, e.g. 410, 420. 430 and 440. and precipitation 
hardened steels. e.g., 17-4PH and 17-7PH alloys. The 
use of such materials permit members IS.and 19 to be 
formed by numerous methods, including forging followed 
by machining, die casting, metal injection molding, and 
eleclrodischarge machining (EDM) cut-out of the fea- 
tures. 

Exterior surfaces 52 and 62 of the members may 
have optional coating 66 of a high electi-ical and tiiermal 
corxiuctivrty material. e.g., silver or copper, other than on 
their respective shearing surfaces 50 and 60. Coating 66 
facilitates good electrical contact between exterior sur- 
faces 52 and 62 and the tissue that comes into contact 
with those surfaces as members 18 and 19 are moved 
relative to one another. 

Coating 66 reduces localized heating of the exterior 
surfaces 52 and 62 of members 1 8 and 1 9 by dissipating 
tiie heat tiiroughout the thernr^ly conductirig surface 
area of tiie coating. Coating 66 also reduces the likeli- 
hood that joulean heating of members 18 and 19 will 
occur, because any localized current flow is re-distrib- 
uted tiiroughout the entire coating. Consequently, coat- 
ing 66, if applied, reduces thermal decomposition and 
sticking of blood and tissue to exterior surfaces 52 and 
62 during use. 

Layer 49 of insulating coating covers the inside face 
of one or both of cutting edges 51 and 61. so that the 
cutting edges are electrically isolated from each otiier. 
Thus, current flows through tissue 100 between exterior 
surfaces 52 and 62 of members 18 and 19 in the region 
near cutting edges 51 and 61 . while ensuring that mem- 
bers 18 and 19 do not electrically contact each other 
witiiin the range of the cutting or opening nmtion of the 
members. 

Consequently, hemostasis of tissue occurs at a loca- 
tion just in advance of the cutting point while cutting 
edges 51 and 61 simultaneously sever the hemostati- 
cally heated tissue. This configuration enables the cut- 
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ting edges to contact each other to sever tissue while 
preventing short circuiting, which would impede simulta- 
neous coagulation of the blood vessels extending 
through the tissue. Layer 49 substantially prevents cur- 
rent flow directly between opposing shearing surfaces 5 
50 and 60 when members 18 and 19 are closed together. 
Rather, the cunrent flows through the path of least resist- 
ance between the electrodes, i.e.. through the tissue in 
direct contact with recpons 67 and 68, respectively, of 
exterior surfaces 52 and 62 of the members. This cunrent 
flow is represented schematically by flux tines 99 shown 
in FIGS. 6A-6C. 

TTie arrangement of the present invention confines 
current flow between regions 67 and 68 of exterior sur- 
faces 52 and 62 to a region from where cutting edges 51 
and 61 contact each other to a point distal to the cutting 
point. That distal point is where either the tissue no 
longer forms an electrical connection between the elec- 
trode surfaces or the spacing between members 1 8 and 
19 is sufficientiy large that the cunrent density is too low 
to cause significant joulean heating of the tissue. 

It is therefore apparent that as members 18 and 19 
gradually close together, the cutting point moves along 
cutting edges 51 and 61 dtstally of insulating pivot pin 41 
and is preceded by a region in which a current flows from 
one member to tiie otiier to achieve henrastasis of the 
tissue. Thus, henrtostasis occurs at a location just in 
advance of the cutting point while cutting edges 51 arxJ 
61 simultaneously sever the hemostaticalty heated tis- 
sue. 

Because shank portions 54 and 64 also move 
throuigh a range of niotion wherein the opposing mating 
surfaces of shank portions 54 and 64 move aaoss each 
other, layer 49 disposed on one or both of the opposing 
mating surfaces of tiie shank portions prevents electrical 
shorting between those surfaces as well. Thus, layer 49 
electrically isolates shank portions 54 and 64 in the same 
manner tiiat it electrically isolates shearing surfaces 50 
and 60. Alternatively, layer 49 need not be be disposed 
on the interior surfaces of one or both shank portions 54 
and 64, but may comprise an electrically insulating 
washer disposed, for example, on insulating drive pin 46 
between shank portions 54 and 64. ther^ separating 
the shank portions. 

Referring again to FIG. 3. shank portions 54 and 64 
of manbers 18 and 19 include angled stots 55 and 65. 
The exterior surfaces of shank portions 54 and 64 con- 
tact the interior surfaces of halves 16* at indentations 42. 
Since the interior surfaces of indentations 42 are not cov- 
ered by insulating material 45. halves 16* are in direct 
electrical contact with shank portions 54 and 64. 

Merrtoers 18 and 19 and drive rod halves 16' are 
consbucted of a metallic material tiiat provides good 
electrical contact, such tiiat ttie sliding contact resist- 
ance of each member 1 8 and 1 9 and its respective drive 
rod halve 16* is less than 5 ohms, and preferably less 
than 1 ohm. The interior surfaces of indentations 42 and 
the exterior surfaces of shank portions 54 and 64 may 



be gokJ plated to reduce the sikiing electrical contact 
resistanca 

Accordingly, the electrical circuit energizing each 
bipolar electrode extends from electrical terminals 17 on 
tiie proodmal portion 30 of drive rod 1 6. tiirough halve 1 6* 
of drive rod 16 to proximal portion 31 of halve 16*. The 
outwardly disposed shank portbn of the respective 
members 18 and 19 are in slWing electrical contact witfi 
ttte interior surfaces of indentations 42 of each of drive 
rod halves 16*. tiiereby providing a voHage potential 
across the tissue contacting portions of working end 1 1 . 
Insulating layer 45 (or insulating str^ 73 of ttie embodi- 
ment of FIG. 4) electrk:atly isolates halves 16' (or elec- 
trode halves 72), while fayer 49 of insulating material on 
one or botii of members 18 and 19 electrically isofates 
ttiose members, as descn*bed heretofora 

Insulating drive pin 46 extends through slots 55 and 
65 of shank portions 54 and 64. The ends of insulating 
drive pin 46 are disposed in apertures 47 of drive rod 
halves 1 6' so tiiat tiiey do not interfere vnth redprocatory 
movement of drive rod 16 in elongated barrel 15. Insu- 
lating pin 46 may be conprised of, for exantple, silicon 
nitride, zirconia. alumina, or other material which has the 
mechank:al strength to wittistand tiie loads inrposed on 
the pins during opening and closing of members 18 and 
19. while providing the requisite elecfa'ical insulation 
between shank portiorts 54 and 64. 

As shown in FIGS. 5A and 5B, slots 55 and 65 are 
configured so that when the handle members are actu- 
ated to urge drive rod 16 in a distal Erection, insulating 
drive pin 46 ts urged to the distal ends of sbts 55 and 
65. thereby opening members 18 and 19 (see FIG. 5A). 
In this first position, working end 11 may be positioned 
so that members 1 8 and 1 9 are located proximate to tiie 
tissue, without irrposing any mechanical load thereon. 

On the otiier hand, when handle members 12 and 
1 3 are rotated towards each otiier. drive rod 16 is redp- 
rocated proximally. This motion pulls drive pin 46 toward 
to the proximal ends of slots 55 and 65. ttiereby closing 
members 18 and 19 as shown in FIG 5B. As members 
1 8 and 1 9 are gradually closed, the cutting point def ffied 
by the intersection of cutting edges 51 and 61, moves 
along tiiose cutting edges, so that a cunrent flows through 
tiie tissue to cause hemostasis of the tissue immediately 
prior to its being severed mechanically. Thus, in ttiis sec- 
ond position, hemostasis is achieved in tiie tissue by tiie 
current flowing between members 18 and 19. and then 
mechank^ally severed. 

l^yer 49 of electrically insulating material may have 
a hardness that is greater or substantially greater tiian 
tiie steel or other electrically conducting material used 
to manufacture conventional scissors-like devices. For 
example, members 18 and 19 may be made of a mar- 
tensitic stainless steel. e.g., AISI 420. Insulating layer 49 
may then conprise, for example, a cerarroc material such 
as alumina or zirconia, or an inorganic electrically insu- 
lating material such as a glass, niti'ide. boride or syn- 
tiietic diamond. Depending upon the material selected, 
layer 49 may be deposited on shearing surface 52 of 
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member 18 by conventional techniques, for example, 
plasma orflame-sprayeddeposition. The applied coating 
forms a non-conductive cutting edge for tiiat member 
and has a greater hardness than ttie steel substrate and 
the steel of opposing member 19. Consequently, as layer 
49 nibs against tiie cutting edge 61 or shearing surface 
60 of member 19. steel shearing surface 60 and cutting 
edge 61 are mechanically ground or polished by the 
harder insulating layer 49. Cutting edges 51 and 61 are 
tiierefore self-sharpening and remain sharp during con- 
tinued use. 

Insulating layer 49 has a thickness in the range of 
0.050 nvn (0.002 inches) to about 1.270 mm (0.050 
inches), more preferably 0.076 to 0.178 mm (0.003 to 
.007 inches). The applicant has determined that at tiiick- 
nesses 0.025 mm (0.001 inch) or less, the thickness of 
the insulating layer 49 is insufficient to prevent shorting 
of the electrodes. Insulating layer thrcknesses above 
0.050 mm (0.002 and inches) and below 1.270 mm 
(0.050 inches) cause adequate hemostasis. It has been 
obsen^ed, however, tiiat the greater the minimum dis- 
tance between the proximate current conducting por- 
tions of the opposing electrodes in the regfon of current 
flow through the tissue, the longer the current path 
through the tissue and ttie more difficult it becomes to 
obtain the desired localized and intense heating to 
achieve adequate hemostasis. Insulating layer thick- 
nesses above 1.270 mm (0.050 inches) are l>elieved to 
be too large for most practical applications, for the 
ceramic insulating materials described. 

Referring to FIG. 6C, an embodiment representative 
of a second family of embodiments constructed in 
accordance witii the present invention is described, w'rth 
similar components indicated by numbers increased by 
1 00. In this embodment which outv^rardly resemt>Ies the 
instrument of FIG. 5A. opposing menders 1 1 8 and 1 1 9 
are made of an electrically insulating material, e.g., a 
ceramic material such as zirconium oxide or aluminum 
oxide-based ceramics. TTie exterior surfaces 152 and 
1 62 of members 1 1 8 and 1 1 9, i.e.. those portions other 
than the shearing surfaces 150 and 160 and cutting 
edges 151 and 161. have coating 166 comprising a 
material of high electrical and ttiermal conductivity. e.g.. 
copper, silver or nickel. Coating 166 thereby provides 
opposing electrodes for conduction of high frequency 
current through tissue between coatings 166 on exterior 
surfaces 152 and 162 of members 118 and 119. Inti^s 
embodiment, coating 1 66 covers most of the exterior sur- 
face of shearing members 1 1 8 and 1 1 9 such that the cur- 
rent carrying sections closest to cutting edges 151 and 
1 61 are no closer tiian 0.050 to 1 .270 mm (0.002 to 0.050 
inches), and more preferably 0.076 to 0.178 mm (0.003 
to 0.007 inches). With the configuration of tiie embodi- 
ment of FIG. 6C. members 118 and 119 provide the 
desired insulating material between tiie electrodes. 

FIG. 7 shows an alternative embodiment of the 
working end of FIGS. 5A and 5B. in which like numbers 
designate similar elements. The emlxxliment of FIG. 7 
differs from tiiat of FIGS. 5A-B chiefly in that the cutting 



edges 51 and 61 are curved ratiier ttian straight and 
member 19 is fixed relative to tiie longitudinal axte of 
elongated barrel 15. Thus, redprocatory movement of 
drive pin 46 moves member 18 between the open and 

5 closed positions Gunned cutting edges 51 and 61 ensure 
that tiie tissue to be severed does not slip from between 
members 18 and 19 during tiie cutting action, tiiereby 
providing enhanced precision in cutting tissue. 

Referring now to FIGS. 8A and 8B, an altemate 

10 embodiment of woridng end 1 1 of the present invention 
is described, in which like-primed numbers designate 
similar elements. Jaw-like menibers 18' and 19' have 
shank portions 54' and 64*. respectively. Shank portions 
54' and 64' in turn have angled slots 55' and 65', respec- 

15 tively. Insulated drive pin 46* extends ttirough stots 55' 
and 65' and has its ends secured in apertures 47* of 
indentations 42*. Members 1 8' and 1 9' have grasping sur- 
faces 50' and 60'. teetti 51 ' and 61 '. and exterior surfaces 
52' and 62', respectively. Teetti 51' and 61' are disposed 

20 in opposing relation on grasping surfaces 50' and 60' to 
grasp tissue captured between members 18' and 19'. 
Alternatively, the grasping surfaces may include a pat- 
tern of pyramidal teetti ttiat serve to grasp the tissue. 
As for ttie embodiment of FIGS. 5A and 5B, mem- 

25 bers 18' and 19' of ttie device of FIGS. 8A-B comprise 
tine electi-odes of a bipolar device. A ttiin layer 49' of insu- 
lation may be disposed on one or both of ttie mating sur- 
faces of shank portions 54* and 64' to prevent electrical 
shorting between meml>ers 18* and 19* when those 

30 menibers are moved between the open and ctosed posi- 
tions. Alternatively, teyer 49' may comprise an insulating 
washer disposed on insulating drive pin 46' between the 
shank portions to electrically isolate shank portions 54' 
and 64*. 

35 Layer 49' of insufating material may in addition cover 
ttie opposing surfaces of teetti 51 ' and 61 ' of the respec- 
tive members. Alternatively, teeth 51' and 61' may be 
dimensioned so tiiat when ttie members are in the closed 
position, a gap exists between teetti 51 ' and 6 V sufficient 

40 to prevent direct shorting between the members. 

Actuation of the handle members of the instrument 
urges drive pin 46' to move menibers 18' and 19' from a 
first position where the members can be disposed 
around a mass of tissue, to a second position virtiere the 

45 members grasp ttie tissue. Members 1 8' and 1 9* there- 
fore move ttirough a graspers-like range of motion, sim- 
ilar to that of a conventional pliers. In the second position, 
current ftows between meml>ers 18* and 19' to achieve 
hemostasis of the tissue captured therebetween. 

50 Exterior surfaces 52' and 62* of members 1 8' and 1 9' 
may have a smooth, rounded, cross-section to facilitate 
blunt dissection. For example, such an instrument may 
be inserted ~ witti members 1 8' and 1 9' dosed together 
- into an incision made in a multilayer tissue mass. In 

55 tiiis first position, ttie tissue merely contacts ttie outer 
surface of menders 1 8* and 1 9*. wittiout imposing a sub- 
stantial mechanical load thereon. 

The electrodes may then be energized, and jaw-like 
members 18* and 19' may be gradually opened to sepa- 
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rate the layers of tissue while simultaneously causing 
hemostasis of the tissue. When members 1 8' and 1 9' are 
moved to this second position, the outer surfaces of the 
members engage the tissue and separate the tissue lay- 
ers along tissue boundaries without severing. 5 

FIG. 9 shows an alternative emtxxjiment of the 
working end of FIQ. 8. in which the tips of members 18* 
and 19' are curved so that they lie in a plane parallel to 
the longrtudinal axis of elongated barrel 1 5*. Because the 
endoscope is typically inserted into the surgical area 10 
adjacent to the surgical instrument, the parallax resulting 
from the acute angle fbntied between the endoscope 
and the surgical instrument may restrict the surgeon^s 
view of the surgical site. Thus, the surgeon may have 
only a limited view of the working end of the surgical is 
instrument. 

The embodiment of FIQ. 9, however, resolves this 
difficulty by enhancing the surgeons's view of the work- 
ing end of the instrument Providing a curved working 
end, so that its tips lie in a plane parallel to the longitu- 20 
dinal axis of elongated barrel 1 5*. enhances the precision 
of the surgical procedure Of course, rt will be apparent 
to one skilled in the art that any of the previously dis- 
cussed embodiments of working end 11 of the present 
invention similarly couki be provided with curved tips to 25 
enhance the surgeon's field of view. To ensure that the 
working end of tiie instrument will pass easily through 
standard trocar tubes, the tips of members 18' and 19' 
shoukl not extend beyond the diameter of elongated bar- 
rel 15. 30 

In addition to the above-described erKloscopic bipo- 
lar instruments, the present invention includes use of 
such instruments in cont)ination with a power supply 
providing a substantially constant voltage at selectable 
output levels, wherein the voltage output is independent 3S 
of the load impedance. Such devices are described, for 
example, in US-A-4.092.986 and US-A-4,969.885. 

To reduce coagulum buildup on the working surfaces 
of the scissors, applicant has developed power supplies 
providing substantially constant voltage output that is 40 
independent of the load impedance, low source imped- 
artce and a alternating-cun'ent voltage wavefomi having 
a aest factor -- the ratio of peak voltage to RMS voltage 
" near unity. The present inverttron, when powered by 
such experimental power supplies, has been observed 45 
to provide highly satisfactory hemostasis without arcing 
or charring of the tissue, and tittle coagulum buildup. 

Exemplary methods of using the apparatus of the 
present invention include operation of the apparatus for 
simultaneously manipulating and causing henrK)stasis of so 
the tissue. Applicant has observed that use of apparatus 
constructed in accordance with the principles of this 
invention provides good results, with little sticking or 
coagulum accumulation, when used in conjunction with 
a power supply having a load-independent substantially ss 
constant voltage output. Frequencies in the range of 1 00 
kHz to 2 MHz and voltages in the range of 1 0 to 1 20 volts 
(RMS) (across the bipolar electrodes) have been deter- 



mined to provkJe highly satisfactory performance under 
a wide range of conditions. 

One exemplary method of using the apparatus of tiie 
present invention, suitable for use in performing a great 
variety of endoscopic surgical procedures on a patient's 
internal tissue, comprises the steps of: 

(a) provkJing an instrument having an elongated bar- 
rel, actuating means, and a working erxJ comprising 
first and second members movable between first 
arrd second positions, the first and second members 
having opposing mating surfaces that move aaoss 
each otiier when the first £uid second memt^ers are 
nrxTved between the first and second positions, each 
of the first and second members having an electrode 
associated therewith; 

(b) providing an electrically insulating material 
between the first and second electrodes so that the 
electrodes do rxrt contact each other when tiie 
opposing mating surfaces nrxDve across each other; 

(c) connecting the electi-odes to a power supply; 

(d) indsing the patient's tissue witii a trocar or similar 
device to create a small opening into tiie patient's 
body cavity; 

(e) inserting the working end and elongated barrel 
of tiie instalment through a trocar tube so tiiat tiie 
working end is disposed adjacent to the internal tis- 
sue; 

(f) selecting and maintaining a substantially constant 
voltage level output across the power supply, the 
voltage level output irKlependent of the load imped- 
ance; 

(g) placing the electrodes in electrical contact witii 
the tissue; and 

(h) operating the actuating means to move the first 
and second members between the first and second 
positions to simultaneously manipulate the tissue 
and cause hemostasis of the tissue by passing a cur- 
rent tiierethrough. 

Of course, it will be apparent to one skilled in the art 
that steps (a) and (b) desaibed atx}ve can be combined 
by simply provkitng an apparatus as hereinbefore 
described. Operation of the apparatus in the range 10 to 
90 volts (RMS) is desirable in many cases, depending 
upon the impedance of the tissue encountered during 
the surgkai procedure. Of course, one skilled in tiie art 
will also recognize tiiat tiie above-stated voltages are 
those imposed across the electrodes of the bipolar 
instrument ratiier than tiie output terminals of tiie power 
supply, since allowance must be made for line losses 
encountered in the cat)les connecting the electrosurgical 
instrument to the power supply. 

The use of a power supply having a selectable sub- 
stantially constant voltage level output that is independ- 
ent of load impedance provides sufficient power to cause 
effective hemostasis. Use of voltage output levels lower 
tiian those generally used in previously known electi'o- 
surgical instruments reduces the power delivered to the 
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electrodes when they are not in contact with tissue, i.e.. 
open-circuited, and reduces the likelihood of generating 
a current arc when the electrodes are brought into con- 
tact with the tissue. 

Use of a constant voltage level output that is inde- s 
pendent of the load impedance inhibits excessive current 
flew through the tissue, as the tissue resistance 
increases during desiccation. Consequently, the depth 
of hemostasis obtained within the tissue can be more 
precisely controlled, and localized overheating of the 10 
electrodes belter avoided. Reduced localized heating of 
the electrodes also inhibits coagulum buikJup, which can 
both Interfere with efficient hemostasis and impede 
maneuverability of the instrument. 

The various embodiments described herein are pre- is 
sented for purposes of illustration and not limitation, as 
the present invention can be practiced with endoscopic 
surgical instruments of any type having two opposing 
members movable with respect to one another. The 
instruments of the present invention may be adapted, as 20 
may be required, for use in operating on any internal tis- 
sue, vessel, or organ. 

For example, the present invention may bo practiced 
using an actuating nf>eans comprising a pistol style grip 
having a spring-biased trigger to redprocale drive rod 25 
16. rather than the handle members described herein- 
befbra One skilled in the art will appredate that the 
present invention can be practiced other than the 
desCTibed embodiments, and that the present invention 
is limited only by the claims that follow. 30 

Claims 

1 . An instrument for performing electrosurgery on a tis- 
sue by passing current through the tissue to cause 35 
hemostasis thereof » the instrument comprising a first 
member (18, 18*) having a first surface (50, 50") and 
afirsl edge {51 . 51*); a second member (19,19') hav- 
ing a second surface (60.60*) and a second edge 
(61 . 61 •); and connection means (41 . 41 ") for pivot- 40 
ally joining the first (18, 18") and second (19. 19*) 
members together so that the first (50. SO*) and sec- 
ond (60.60') surfaces face one another and the first 
edge (51.51') contacts the second edge (61 . 61 ') as 
the first member (1 8, 1 8') pivots relative to the sec- 45 
ond member (19. 19*) in a scissors-like nrK>lion. the 
connection means (41. 41*) comprising an electri- 
cally insulative material that electrically isolates the 
first member (18, IS") from the second member (19. 
19") at the connection means (41 .41 '); further char- so 
acterized in that 

the first member (18. ^&) comprises a corrv 
posite of an electrically conductive material and a 
first layer (49. 49') of electrically insulative material 
disposed substantially for the entire length off the first ss 
member (18. 180 to electrically isolate the first (18. 
18') and second (19, 19*) members from one another 
along their respective lengths when the first (51 . 51 *) 
and second (61 , 61 *) edges contact each other. 



2, An instrument acceding to claim 1 wherein the f irst 
(18,18') and second (19,19") members have shank 
portions {54.64,54\64') including slots 
(55.65.55'.65'); an elongated barrel (15.15*) has a 
proximal end and a distal end. the first (18.18') and 
second (1 9. 1 9*) members being disposed on the cfis- 
tal end of the elongated barrel (IS.IS*); a drive pin 
(46.46') is provided for actuating the first (1 8, 1 8) and 
second (19.19*) members by reciprocating in the 
slots {55.65.55',65'); and first (12) and second (13) 
handle members are provided for actuating the drive 
pin (46.46*). 

3. An instrument according to daim 2 wherein the elon- 
gated banrel( 15. 15*] has a longitudinal axis, the first 
(18, 18*) and second (19. 19') members having first 
and second tips, the first (18, 18') and second (19, 
19') members curved so that the first and second 
tips lie in a plane parallel to and separated from the 
longitudinal axis of the elongated baneH (15, 15*). 

4- An instrument according to any of claims 1 to 3 
wherein the first member (18) comprises a first 
shearing member including a portion defining a first 
electrode (67), the first surface (50) comprises a first 
shearing surface and the first edge (51) comprises 
a first cutting edge; and the second member (19) 
comprises a second shearing member including a 
portfon defining a second electrode (68). the second 
surface (60) comprising a second shearing surface 
and the second edge (61) comprising a second cut- 
ting edge; the connection means connecting the first 
(1 8) and second (1 9) shearing members so that the 
first shearing surface (50) moves relative to the sec- 
ond shearing surface (60) through a range of motion 
in a scissors-like cutting action, the scissors-like cut- 
ting action defining a cutting point tiiat moves along 
ttie first and second cutting edges through the range 
of motion; the first layer (49) of electrically insulative 
material electrically isolating the first (67) and sec- 
ond (68) electrodes so that tiie first (67) and second 
(68) electrodes do not contact each other in the 
range of motion and the cunrent passes between the 
first (67) and second (68) electrodes distal to the cut- 
ting point and not between the first (50) and second 
(60) shearing surfaces. 

5. An instrument according to claim 4 wherein at least 
one of the first (51) and second (61) cutting edges 
is curved. 

6. An instiument according to claim 4 or 5 wherein the 
first layer (49) of electrically insulative material fonns 
substantially the entire first cutting edge (51) and 
first shearing surface (50), 

7. An instiiiment according to daim 6 wherein the first 
layer (49) of electrically insulative material has a 
hardness that is greater then the hardness of the 
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second cutting edge (61) and the second shearing 
surface (60). 

8. An instmment according to any of claims 4 to 7 
wherein the first layer (49) of electrically insulative s 
niaterial has a thickness in a range of 0.050 to 1 .270 
mm (0.002 to 0.050 inches). 

9. An inislrument according to daim 8 wherein the first 
layer (49) of electrically insulative nrmteriat has a io 
thickness in a range of 0.076 to 0.1 78 mm (0.003 to 
0.007 inches). 

10. An instrument according to any of dainDs 4 to 9 
wherein the second shearing memt)er (19) com- is 
prises a composite of an electrically conductive 
material and a second layer (49) of electrically insu- 
lative material; the first layer (49) and the second 
layer (49) electrically isolating the f srst electrode (67) 
from the second electrode (68) when the first (51) 20 
and second (61) cutting edges contact each other. 

11. An instrument accorcfing to claim 10 wherein the 
second layer (49) of electrically insulative material 
forms the second shearing surface (60) and the sec- 2s 
ond cutting edge (61). 

1 2. An instrument according to claim 1 0 wherein the first 
layer (49) has a f irst thickness, the second layer (49) 
has a second thickness and the sum of the first and 30 
second thicknesses is selected in a range of from 
0.050 to 1.270 mm (0.002 to 0.050 inches). 

13. An instrument according to claim 4 or 5 wherein the 
first electrode corrprises a first layer (166) of elec- 35 
trically conductive material disposed on the first 
shearing member (118) and the second electrode 
comprises a second layer (166) of electrically con- 
ductive material disposed on the second shearing 
member (119). 4o 

1 4. An instnjment according to claim 1 3 wherein the first 
electrode and the second electrode are spaced 
apart when the first cutting edge (1 51) contacts the 
second cutting edge (1 61), a distance In a range of 45 
from 0.050 to 1.270 mm (0.002 to 0.050 inches). 

15. An instrunTent according to any of claims 1 to 3 
wherein the fnrst member (18") comprises a first 
grasping member Including a portion defining a first $0 
electrode and the first surface (50*) comprises a first 
grasping surface; the second member (19*) com- 
prises a second grasping member including a por- 
tion defining a second electrode and the second 
surface (60*) comprises a second grasping surface; 55 
the connection means connects the first (18') and 
second (19*) grasping members so that the first 
grasping surface (500 nooves relative to the second 
grasping surface (60*) through a range of motion in 



a scissors-like actk)n to grasp tissue disposed ther- 
ebetween: and the f irst layer (49*) of electrk:ally insu- 
lative material electrically isolates the first and 
second electrodes so that the first and second elec- 
trodes do not contact each other in the range of 
nfx>tion and the cun'ent passes between the first and 
second electrodes and through the tissue disposed 
between the first (50*) and second (60*) grasping sur- 
faces. 

1 6. An instrument according to claim 1 5 wherein the first 
layer (49*) of electrk;ally Insulative material forms the 
first grasping surface (50") aind the first edge (51 *). 

17. An instrument according to daim 15 or16 wherein 
porttons of the first (50^ and second (600 grasping 
surfaces define senrations or a pymmldal array for 
grasping the tissue. 

18- An instrument according to any of dainr^s 15 to 17 
wherein the first layer (49") of electrically insulative 
material has a thickness in a range of 0.050 to 1 .270 
mm (0.002 to 0.050 inches). 

19. An instrument according to any of claims 15 to 18 
wherein the second grasping member (19*) com- 
prises a composite of an electrically conductive 
material and a second layer (49*) of electrically insu- 
lative material; the first layer (49*) and the second 
layer (49*) electrically isolating the first electrode 
from the second electrode when the first (51") and 
second (61 ") edges contact each other. 

20. An instrument according to daim 19 wherein the 
second layer (49") of electrrcally insulative material 
fbnms the second grasping surface (60") and the sec- 
ond edge (61*). 

21. An instrument according to any of claims 15 to 20 
for perfbmTing electrosurgery wherein layers of tis- 
sue are henfx)statically separated, wherein the first 
(1 S") and second (1 9*) grasping members are dosed 
together when inserted In tissue, and the drive pin 
(46"), when actuated, causes the first (1 81 and sec- 
ond (19*) grasping members to open, thereby sepa- 
rating the layers of tissue while simultaneously 
achieving hemostasis by passing cunrent through 
the layers of tissue and between the f irst and second 
electrodes. 

22. The instrument accorcfing to any of daims 1 to 21 In 
combination with a power supply that provides a 
Wgh frequency alternating-cun-ent waveforrn, the 
power supply having a selectable substantially con- 
stant voltage level output that is independent of the 
load impedance, and means for electricaity connect- 
ing the power supply to the first (1 8, 1 8*) and second 
(19, 19*) members. 
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23. The apparatus acxx)fding to claim 22 wtierein the 
substantially constant voftage level output of the 
power supply is selectable to provide a voltage 
across the first and second electrodes from the 
range of 10 to 120 volts root-mean-square. 

24. TTie apparatus according to claim 22 or 23 wherein 
the power supply provides a voltage wavefomn hav- 
ing a crest factor near unity. 

25. The apparatus according to any of claims 22 to 24 
wherein the power sup^ provides an aHernating- 
currertt voltage waveform having a high frequency 
selected from in a range of 100 kHz to 2 MHz. 

PatentansprQche 

1 . Instrument zur Ausfuhrung von B^ochlrurgie auf 
einem Gewebe durch Durchteitung eines Stromes 
durch das Gewet>e, um darin eine Hdmostase zu 
bewirken. wobei das Instrument ein erstes Glied (1 8, 
18*) mit einer ersten Oberflache (50, 50*) und eiher 
ersten Kante (51 . 51 ein zweites Glied (1 9. 1 90 mit 
einer zweiten Oberf lache (60, 60} und einer zweiten 
Kante (61. 61}, sowie Verbindungsmitlel (41, 41') 
zur gelenkigen Verbindung des ersten Gliedes (18. 
18} und des zweiten Giedes (19, 19} umfasst so 
dass die erste Oberfiache (50. 50} und die zwerte 
Ot>erfiache (60, 60} gegenOberliegend sind und die 
erste Kante (51, 51} in Kontakt mit der zweiten 
Kante (61, 61} kommt. wenn das erste Glied (18, 
1 8} relativ zum zweiten Glied (1 9, 1 9} in einer sche- 
renartigen Bewegung verschwenkl wird. und die 
Vert>indungsmittel (41, 41} ein elektrisch isdieren- 
des Material umfassen, welches das erste Gied (1 8. 
18} vom zweiten Gied (19, 19} in den Vert)indungs- 
mitleln (41 , 41 } elektrisch isoliert, dadurch gekenn- 
zeichnet dass das erste Glied (18, 18} einen 
Verbund aus einem elektrisch leitenden Material 
und einer ersten Schicht (49, 49} aus elektrisch iso- 
lierendem Material umfasst. die im wesentlichen 
Ober die ganze Unge des ersten Gliedes (18, 18} 
angeordnet ist, um das erste Glied (18, 18} und das 
zweite Glied (19, 19} entlang ihren entsprechenden 
Ldngen gegenseitig elektrisch zu isolieren, wenn die 
erste Kante(51, 51 }und die zweite Kante(61. 
61 }mlteinander in Kontakt kommen. 

2. Instrument nach Anspruch 1 , dadurch gekennzeich- 
net, dass das erste Gied (18, 18} und das zweite 
Glied (19, 19} Schenkelteile (54, 64, 54', 64} mit 
Schtitzen (55, 65, 55\ 65} haben, dass ein verldn- 
gerter Zylinder (1 5, 1 5*) ein proxin^les und ein dista- 
les Ende aufweist. wobei das erste Glied (18, 18} 
und das zweite Gied (19, 19} am drstalen Ende des 
veriangerten Zylinders (15. 15} angeordnet sind. 
dass ein Antriebsstift (46, 46} vorgesehen ist zur 
Betatigung des ersten Gliedes (18, 18} und des 
zweiten Gliedes (19, 19} durch eine Umkehrt>ewe- 



gung in den Schlitzen (55, 65, 55*. 65}. und dass ein 
erstes Betdtigungsglied (12) und ein zweites Beta* 
tigungsglied (13) vorgesehen sind zur Betdtigung 
des Antriebsstiftes (46. 46}. 

5 

3. Instrument nach Anspruch 2. dadurch gekennzeich- 
net. dass der verl&ngerte Zylinder (1 5. 1 5} eine ton- 
gitudinale Achse aufweist, dass das erste Gied (1 8. 
18} und das zweite Glied (19, 1 9} erste und zweite 

10 Spitzen haben, wobei das erste Glied (18. 18} und 
das zweite Glied (1 9, 19} so gebogen sind. dass die 
ersten und zweiten Spitzen in einer Ebene liegen, 
de parallel zu urxJ getrennt von der longitudinalen 
Achse des veriangerten Zylinders (1 5. 15} ist. 

15 

4. Instrument nach einem der AnsprOche 1 bis 3. 
dadurch gekennzeichnet. dass das erste Qied (18) 
ein erstes Scherglied mit einem Bereich umfasst, 
der eine erste Elektrode (67) definiert. und die erste 

20 Oberfldche (50) eine erste Scheroberf Idche und die 
erste Kante (51) mit einer ersten Schneidkante auf- 
weist, dass das zweite Glied (19) ein zweites Scher- 
glied mit einem Bereich umfasst, der eine zweite 
Elektrode (68) d^iniert, und die zweite Ob^ldche 

25 (60) eine zweite Scheroberfldche und die zweite 
Kante (61) mit der zweiten Schneidkante umfasst. 
dass die Verbtndungsmittel das erste Scherglied 
(18) und das zweite Scherglied (19) so verbinden, 
dass die erste Scheroberfiache (50) bezOglich der 

30 zweiten Scherot)erfiache (60) durch einen Bewe- 
gungsberek;h in einer scherartigen Schneidaktran 
bewegbar sind, vrabei die scherartge Schneidaktk)n 
einen Schneidpunkt definiert der entlang der ersten 
und zweiten Schneidkante durch den Bewegungs- 

35 bereich lauft. dass die erste Schicht (49) aus elek- 
trisch isolterendem Material die erste Elektrode (67) 
und die zweite Elektrode (68) elektrisch isoliert so 
dass die erste Elektrode (67) und die zweite Elek- 
trode (68) im Bewegungsbereich nicht gegenseitig 

40 in Kontakt kommen und der Strom zwischen der 
ersten Elektrode (67) und der zweiten Elektrode (68) 
dstal zum Schneidpunkt fliesst und nicht zwischen 
der ersten Schneidoberfiache (50) und der zweiten 
Schneidoberilache (60). 

45 

5. Instrument nach Anspruch 4, dadurch gekennzeich- 
net dass mindestens eine der ersten Schneidkante 
(51) und der zweiten Schnekikante (61) gebogen ist. 

so 6. Instrument nach Anspruch 4 oder 5. dadurch 
gekennzek;hnet. dass die erste Schicht (49) aus 
elektrisch tsolierendem Material im wesentlrchen die 
ganze erste Schneidkante (51) und die erste Sche- 
roberfiache (50) bildet 

55 

7. Instrument nach Anspruch 6, dadurch gekennzeich- 
net, dass die erste Schicht (49) aus elektrisch iso- 
lierendem Material eine Harte aufweist, welche 
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grosser ist als die Hdrte der zweiten Schneidkante 
(61) urxl der zweiten Scheroberfldche (60). 

8. Instrument nach etnem der AnsprOche 4 bis 7. 
dadurch gekennzeichnet, dass cfie erste Schicht s 
(49) aus eleKtiisch isolierendem Material eine Dicke 
aufweist welche im Bereich von 0.05 nun bis 1 .27 
mm (0,002 bis 0.050 Inch) gewdhit ist. 

9. Instrument nach Anspruch 8, dadurch gekennzeich- io 
net dass die erste Schicht (49) aus elektrisch iso- 
rierendem Material eine Dicke aufweist. welche im 
Bereich von 0.076 mm bis 0,178 mm (0,003 bts 
0.007 Inch) gewdhltist. 

15 

10. Instrument nach einem der AnsprOche 4 bis 9. 
dadurch gekennzeichnet dass das zweite Scher- 
glied (19) einen Verbund aus elektrisch leitendem 
Material und einer zweiten Schicht (49) aus elek- 
trisch isolierendem Material aufweist und cfie erste 20 
Schicht (49) und die zweite Schicht (49) die erste 
Elektrode (67) von der zweiten Elektrode (68) elek- 
trisch isolieren. wenn die erste Schneidkante (51) 
und die zweite Schneidkante (61) gegenseitig in 
Kontakl kommen. 25 

11. Instrument nach Anspruch 10. dadurch gekenn- 
zeichnet dass die zweite Schicht (49) aus elektrisch 
isolierendem Material die zweite Scheroberfiache 
(60) und die zweite Schneidkante (61 ) bildet 30 

12. Instrument nach Anspruch 10. dadurch gekenn- 
zeichnet dass die erste Schicht (49) eine erste 
Dicke aufweist. und die zweite Schicht (49) eine 
zwdte Dicke aufweist, und die Summe der ersten 35 
und zweiten Dicken in einem Bereich von 0.05 bis 
1.27 mm (0.002 bis 0.050 Inch) gewfthtt ist. 

13. Instrument nach Anspruch 4 oder 5. dadurch 
gekennzeichnet dass die erste Elektrode eine erste 40 
Schrcht (166) aus elektrisch leitendem Material 
umfasst welches auf dem ersten Scherglied (118) 
angeordnet ist und die zweite Elektrode eine zwerte 
Schk;ht (166) aus elektrisch leitendem Material 
umfasst, wetehes auf dem zweiten Scherglied (119) 45 
angeordnet ist. 

14- Instrument nach Anspruch 13. dadurch gekenn- 
zeichnet dass die erste Elektrode und die zweite 
Elektrode voneinander beabstandet sind. wenn de so 
erste Schneidkante (151) die zweite SchnekJkante 
(161) kontaktiert. wobei der Abstand in einem 
Bereich von 0.05 mm bis 1,27 mm (0,002 bis 0.050 
Inch) ist 

55 

15. Instrument nach einem der AnsprOche 1 bis 3. 
dadurch gekennzeichnet. dass das erste Glied (1 8*) 
ein erstes Greifglied umfasst, welches einen 
Bereich einschliesst der eine erste Elektrode defi- 



ntert und die erste Oberf Idche (50*) eine erste Grerf- 
oberftache umfasst dass das zweite Glied (19*) ein 
zweites Greifglied umfasst. welches einen Bererch 
einschliesst der eine zweite Elektrode def iniert und 
cfie zweite Obertiache (60*) eine zweite Greifbberf la- 
che umfasst dass die Vert>indungsnfuttel das erste 
(Breifglied (18*) und das zweite Greifglied (19*) ver- 
tsinden, so dass die erste Greifcberfiache (50") rela- 
tiv zu der zweiten Greifbberfldche (60*) durch einen 
Bewegungsbereich in einer scherartigen Aktion 
bewegbar ist. um dazwischen angeordnetes 
Gewebe zu ergreifen, dass die erste Schicht (49) 
aus elektrisch isolierendem Material cfie erste und 
zweite Bektrode elektrisch isolieren, so dass die 
erste und zweite Elektrode im Bewegungsberek^h 
nicht gegenseitig in Kbntakt kommen und der Strom 
zwischen der ersten und zweiten Elektrode und 
durch das Gewebe fliesst welches zwischen der 
ersten GreHbberfiache (50*) und der zweiten Greif- 
oberf Idche (60*) angeordnet isL 

16. Instrument nach Anspruch 15, dadurch gekenn- 
zetehnet, dass die erste Schicht (49*) aus elektrisch 
isolierendem Material die erste Greifoberi Idche (50*) 
und die erste Kante (51 *) bildet. 

17. Instrument nach Anspruch 15 Oder 16, dadurch 
gekennzeichnet dass Bererche der ersten Grerff- 
oberfiache (50*) und zweiten Greifoberfiache (6O0 
Sagezahneinschnitte oder einen pyramidenfOnmi- 
gen Bereich zum Ergreifen des Gewebes def fliieren. 

18. Instrument nach einem der Ansprilche 15 bis 17, 
dadurch gekennzeichnet, ciass die erste Schk;ht 
(49") aus elektrisch isolierendem Material eine Dicke 
im Bereich von 0.05 mm bis 1 ,27 mm (0,002 bis 
0,050 Inch) aufweist. 

19. Instrument nach einem der AnsprOche 15 bis 18. 
dadurch gekennzek;hnet dass das zweite Greif- 
glied (19*) einen Vertxmd aus einem elektrisch lei- 
tenden Material und einer zweiten Schk:ht (49*) aus 
elektrisch isolierendem Material umfasst. dass die 
erste Schicht (49*) und die zweite Schrcht (49*) die 
erste Elektrode von der zweiten Elektrode elektrisch 
isoliert wenn die erste Kante (51*) und zweite Kante 
(61*) gegenseitig in Kontakt kommen. 

20. Instrument nach Anspruch 19. dadurch gekenn- 
zerchnet. dass die zweite Schictrt (49*) aus elek- 
trisch isolierendem Material die zwdte 
Grerfoberf Idche (60") und die zw^te Kante (61 *) bil- 
det 

21 . Instrument nach einem der AnsprOche 1 5 bis 20 zur 
Ausfuhrung von Elektrochirurgie. bei der Schichten 
aus Gewebe hamostatisch separiert werden. wobei 
das erste (18*) und zweite (190 Greifglied zusam- 
mengeschbssen werden. wenn sie in das Gewebe 
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eingefuhrt werden, und der Antriebsstift (46'). wenn 
betatigt ein Oeffnen des ersten G^eifgliedes (18) 
und zweiten Greifgliedes (IS) bewirkl. wobei die 
Gewebelagen separiert werden, wahrend gleichzei- 
tig eine H&nostase durch das Leiten eines Stronns 5 
durch die Gewebelagen und zwtschen der ersten 
und zwetten Elektrode erreichbar isL 

22. Instrument nach einem der Ar^rOche 1 bis 21, in 
Kbmbination niit einer Stromversorgung. die einen 10 
hochf requenten Wechselstrom in Wellenform liefert 
wobei die Stromversorgung einen wdhlt^ea im 
weserrtlichen konstanten Spannungspegelausgang 
hat, der unabhSngig von der Verbraucherimpedanz 

ist, und Mitte) zur elektrischen Verbindung der is 
Stromversorgung zudem ersten Gtted (18, 18) und 
zweiten Gied (19. 19*) hat 

23. Einrichtung nach Anspruch 22. dadurch gekenn- 
zeichnet dass der im wesentlichen konstante Span- 20 
nungspegelausgang der Stromversorgung wahlbar 

ist, zur Ueferung einer Spannung zwischen der 
ersten und zweiten Elektrode im Bereich von 10 bis 
120 Volt (RMS). 

25 

24. Einrichtung nach Anspruch 22 oder 23, dadurch 
gekennzeichnet dass die Stromversorgung eine 
Spannungswellertform fiefert. welche einen Spitzen- 
wertfaktor nahe 1 hat 

30 

25. Einrichtung nach einem der Anspruche 22 bis 24. 
dadurch gekennzeichnet dass die Stromversor- 
gung eine Wechselspannung in Wellenfbrm liefert, 
die eine wShlbare Hochfrequenz im Bereich von 1 00 
kHzbts2MHzhat 35 

Revendications 

1 . Instrument pour effectuer une operation ^ectrochi- 
rurgicale sur un ttssu en taisant passer un courant k 40 
travers ce tissu pour produire l'h6nrK)stase de celut- 
ct, instrument comprenant un premier 6l6ment (18, 
18*) muni d'une premiere surface (50, 50*) et d*un 
premier bord (51 , 51*) ; un second 6l6ment (19, 19} 
muni d'une seconde surface (60, 60*) et d*un second 45 
bord (61, 61*) ; et des moyens de liaison (41. 41) 
pour relter enserrible en pivotement le premier 
ment (18. 18) et le second 36ment (19, 19). de 
fagon que la premise surface (50. 50) et la seconde 
surlace (60, 60) viennent en face Tune de Tautre et so 
que le premier bord (51 . 51 ) vienne en contact avec 
le second bord (61 , 61) k)rsque le premier ^6ment 
(18. 18) pivote par rapport au second 616ment (19. 
19) dans un nnouvement k la mani^e de ciseaux. 
les moyens de liaison (41 , 41 ) comprenant un mat6- ss 
riau ^lectriquement isolant qui isole 6lectriquement 
le premier 6l6ment (18. 18) du second 616ment (19. 
19) k I'endroit des moyens de liaison (41, 41) ; 
caract6ris6 en outre en ce que le premier ^l^ment 



(18, 18) comprend un compost dVn mat^riau ^lec- 
triquement conducteur et d^une premiere couche 
(49. 49) dun mat^riau 61ectriquement isolant (£s- 
pos6 essentiellement sur toute la longueur du pre- 
mier 6l6ment (18. 18) pour tsoler ^lectriquement le 
premier 6l^ent (18. 18) et le second ^^ent (19, 
19) i'un de Tautre suivant leurs longueurs respecti- 
ves lorsque le premier bord (51, 51) et le second 
bord (61. 61) viennent en contact Tun avec Tautra 

2. Instrument selon la revendication 1, caract§risd en 
ce que le premier ^l^ment (1 8, 1 8) et le second ^6- 
menl (1 9, 1 9) comportent des parties de tiges (54, 
64. 54'. 64) munies de fentes (55. 65, 55*. 65) ; un 
cylindre alk)ng6 (15, 15) conporte une extr6n™t6 
proximale et une extr6mit6 distale. le premier ^6- 
ment (18. 18) et le second ^l^ent (19, 19) §tant 
disposes h Pextr^mitd distale du cylindre allong6 
(15, 15) ; une broche de commando (46, 46) est 
utilise pour actionner le premier ^l^ment (18. 18) 
et le second ^l^ment (19. 19) en effectuant un moxh 
vement de va-et-vient dans les fentes (55. 65, 55*, 
65) ; et un premier 6l6ment de poignSe (12) et un 
second ^^ment de poign^e (13) sent utilise pour 
actronner la broche de commando (46, 46). 

3. Instrument selon la reverKlication 2, caract^is6 en 
ce que le cylindre allong6 (15, 15) conporte un axe 
longitudinal, le premier ^l^mertt (18, 18) et le 
second 6t6ment (19, 19) comportant un premier 
t»out et un second bout, le premier 616ment (1 8. 18) 
el le second ^^ent (19. 19) 6tant courb6e de 
fagon que le prennier bout et le secorKi bout se 
situent dans un plan parall^e et s^par^ par rapport 
^ raxe longitudinal du cylirKire allong6 (15, 15). 

4. Instrument selon Tune quelconque des revendica- 
tions 1^3, caract^ris^ en ce que le premier 6l6ment 
(18) comprend un premier 616ment de cisaillement 
muni d'une partie d^inissant une premiere Elec- 
trode (67). la premise surface (50) comprend une 
premiere surface de cisaillement et le premier bord 
(51) comprend un premier bord de coupe ; et le 
second Et^ent (19) comprend un second ^^ent 
de dsaillennent muni d'une partie d^finissant une 
seconde ^ectrode (68), la seconde surface (60) 
comprenant une seconde surface de cisaillement et 
le second bord (61) comprenartt un second bord de 
coupe ; les nrx>yens de liaison reliant le premier Ele- 
ment de cisaillement (18) au second Element de 
cisaillement (19) de fagon que la premise surface 
de cisaillement (50) se d^ace par rapport k la 
seconde surface de cisaillement (60) sur une plage 
de d^acement dans une action de coupe k la 
mani^re de ciseaux. Taction de coupe k la mani^re 
de dseaux d^inissant un point de coupe qui se 
d^place le bng du premier bord de coupe et du 
second bord de coupe k travers la plage de nx)uve- 
ment ; la premise couche (49) de mat^riau Electri- 
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quement isoiant isolant 6lectriquement la premiere 
Electrode (67) et la seconde Electrode (68) de fagon 
que la premiere Electrode (67) et la seconde ^ec- 
trode (68) ne viennent pas en contact l*une avec 
Tautre dans la plage de d^lacement et que le cou- 5 
rant passe entre la premise Electrode (67) et la 
seconde Electrode (68) k distance du point de coupe 
et non entre la premiere surface de ctsailtement (50) 
et la seconde surface de dsaillement (60). 

10 

5. Instrument selon la revendication 4» caract6ris6 en 
ce que Tun au moins du premier bord de coupe (51) 
et du second bord de coupe (61) est courts. 

6. Instrument selon la revendication 4 ou 5, caract§ris6 75 
en ce que la premiere couche (49) de mat^riau ^ec- 
trtquement isol6 forme essentiellement tout le pre- 
mier bord de coupe (51) et toute la premiere surface 

de cisaillement (50). 

20 

7. Instrument selon la revendication 6. caract6ris6 en 
ce que la premiere couche (49) de mat^riau ^ecbi- 
quement tsolant prteente une duretd sup^rieure k 
la duret6 du second bord de coupe (61) et de la 
seconde surface de ctsailtement (60). 2s 

8. Instrument selon Tune quelconque des revendica- 
tions 4^7. caract6ris6 en ce que la premiere couche 
(49) de mat^au ^lectriquement isolant pr^sente 
une dpaisseur se situant dans la plage de 0,050 ^ 30 
1 .270 mm (0,002 k 0.050 pouce). 

9. Instrument selon la revendication 8. caract6ris6 en 
ce que la premidre couche (49) de mat^riau ^ectri- 
quement isolant pr^sente une ^aisseur se situant 35 
dans la plage de 0,076 ^0,178 mm (0.003 k 0.007 
pouce). 

10. Instrument selon Tune quelconque des revendica- 
tions 4^9, caract^is6 en ce que le second 6t6ment 40 
de cisaillement (1 9) est constitu6 d'un compost d'un 
mat^iau ^ectriquement conducteur et d'une 
seconde couche (49) d'un n^t^iau 6lectriquement 
isolant ; la premiere couche (49) et la seconde cou- 
che (49) isolant ^ectriquement la premiere 6lec- 45 
trode (67) de la seconde ^ectrode (68) lorsque le 
premier bord de coupe (51) et le second bord de 
coupe (61) viennent en contact Tun avec Pautre. 

11. Instrument selon la revendication 10, caract6ris6 en so 
ce que la seconde couche (49) de n^at^rtau ^ectri- 
quement isolant forme la seconde surface de 
cisaillement (60) et le second bord de coupe (61). 

12. Instrument selon la revendication 10, caract^ris^ en 55 
ce que la premiere couche (49) pr^sente une pre- 
mise ^atsseur. la seconde couche (49) pr^sente 
une seconde ^paisseur, et la somme de la premidre 
6paisseur et de la seconde ^aisseur est choisie 



dans une plage allantde 0,050 k 1,270 mm (0,002 
k 0,050 pouce). 

1 3. Instrument selon la revendication 4 ou 5, caract6rts6 
en ce que la premiere Electrode comprend une pre- 
mise couche (166) de mat^riau ^ectriquement 
conducteur dispos6e sur le premier §l6ment de 
cisaillement (118), et la seconde Electrode com- 
prend une seconde couche (166) de mat6riau 6lec- 
triquement conducteur dispos^e sur le second 
^6ment de cisaillement (1 19). 

14. Instrument selon la revendication 13, caractdris^ en 
ce que la premise Electrode et la seconde Electrode 
sont espac^, lorsque le premier bord de coupe 
(1 51) vient en contact avec le second bord de co\jf>e 
(161). d'une distance se situant dans une plage de 
0.050 k 1 ,270 mm (0.002 k 0.050 pouce). 

15. Instrument selon Tune quelconque des revendica- 
tions 1 k 3. caract^is^ en ce que le premier ^6ment 
(18*) comprend un premier 6l6menl de prise muni 
d'une partie d^finissant une premidre Electrode, et 
la premidre surface (50") comprend une premidre 
surface de prise ; le second didment (19*) comprend 
un second dldment de prise muni d'une partie ddfi- 
nissant une seconde dlectrode, et la seconde sur- 
face (60*) comprend une seconde surface de prise ; 
les moyens de liaison relient le premier dldment de 
prise (1 8*) au second dldment de prise (19*) de fagon 
que la premidre surface de prise (50*) se ddplace 
par rapport k la seconde surface de prise (60') sur 
une plage de mouvement, dans une action k la 
manidre de ciseaux, pour saisir le tissu disposd 
entre eux ; et la premidre couche (49*) de matdriau 
dlectriquemerit isolant isole la premidre dlectrode de 
la seconde dlectrode. de fagon que la prenrddre dlec- 
trode et la seconde dlectrode ne viennent pas en 
contact Tune avec I'autre dans la plage de ddplace- 
ment et que le courant passe entre la premidre dlec- 
trode et la seconde dlectrode ainsi qu'^ travers le 
tissu disposd entre la premidre surface de prise (SO*) 
et la seconde surface de prise (60*). 

1 6. Instrument selon la rever)dication 1 5, caractdrisd en 
ce que la premidre couche (49*) de matdriau dlectri- 
quement isolant forme la premidre surface de prise 
(50") et le premier bord (51"). 

17. Instrument selon la revendication 15 ou 16, carac- 
tdrisd en ce que des parties de la premidre surface 
de prise (50*) et de la seconde surface de prise (60") 
ddfinissent des dents de scie ou un rdseau pyrami- 
dal pour saisir le tissu. 

18. Instrument selon Tune quelconque des revendica- 
t'ons 15^17 caractdrisd en ce que la premidre cou- 
che (49*) de matdriau dlectriquement isolant 
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pr^sente une 6paisseur se sttuant dans la plage de 
0,050 k 1.270 mm (0,002 k 0,050 pouce). 

19. Instrument selon Tun queiconque des revendica- 
tionsIS^ 18, caract6ris6 encequelesecond 61^ s 
ment de prise (19) est constrtu6 d'un oompos6 d*un 
mat^riau 6lectriquement conducteur et d'une 
seconde couche (491 d'un mat6riau 6lectiquenTOnt 
isolant ; la premiere couche (49*) et la seconde cou- 
che (49*) isolant ^lectriquement la premiere ^ec- io 
trode de la seconde ^ectrode lorsque le premier 
bord (51 *) et le second t3ord (61 *) viennent en contact 
run avec Tautra 

20. lnstrumentsetonlarevendication19,caract6ris6en is 
ce que la seconde couche (49} de mat^riau 6lectri- 
quement isolant forme la seconde surface de prise 
(60") et le seconde bord (61 •). 

21. Instrument selon Tune queiconque des revendica- 20 
tions 15 d 20, caract6ris6 en ce que, pour effectuer 
une operation 6lectrochirurgicale dans laquelle des 
couches de tissu sont s^r^es h6mostatiquement 

le premier ^6ment de prise (Id*) et le second 616- 
ment de prise (19*) sont ferm^s Tun centre Tautre 25 
lorsqulls sont introdurts dans le tissu. tandis que la 
broche de commande (46*). iorsqu'elle est action- 
n6e, provoque Touverture du premier 6l6ment de 
prise (1 8*) et du second 6l6ment de prise (1 9*). pour 
s^parerainsiles couches de tissu tout en effectuant 30 
simultan6ment tli^mostase en faisant passer du 
courant k travers les couches de tissu et entre la pre- 
miere et seconde 6lectroda 

. 22. Instrument selon Tune queiconque des revendica- 35 
tions 1 ^ 21, caract6ris6 en ce qu'en comt>inaison 
avec une alimentation de puissance fourntssant une 
forme d'onde de courant alternatif haute fr6quence, 
cette alimentation de puissance a un niveau de ten- 
sion de sortie s6lectionnable essentiellement cons- 40 
tant qui est ind^pendant de I1mp6dance de la 
charge, et des moyens pour connecter 6lectrique- 
ment Palimentation de puissance au premier 616- 
ment (18, 18*) et au second 6l6ment (19. 190- 

45 

23. Appareil selon la revendication 22. caract6ris6 en ce 
que le niveau de tension de sortie essentiellement 
constant de Talimentation de puissance est s6lec- 
tionnable pour fourntr, aux bornes de la premi6re 
6lectrode et de la seconde 6lectrode, une tension se so 
situant dans la plage de 10 k 120 vdts efficaces 
(valeur quadratique moyenne). 

24. Appareil selon la revendication 22 ou 23, caract6ris6 

en ce que i'alimentation de puissance foumrt une 55 
forme d'onde de tension ayant un facteur de a6te 
voisin de runit6. 



25. Appareil selon Pune queiconque des revendications 
22 k 24. caract6ris6 en ceque Talimentation de puis- 
sance fournit une forme d*onde de tension k courant 
alternatif ayant une fr6quence s6lectionn6e dans 
une plage de 100 kHz d 2 MHz. 
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